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ADAPTABILITY, SCALABILITY AND SUSTAINABILITY OF mHEALTH PROJECTS PERFORMANCE IN LOW AND MEDIUM INCOME COUNTRIES:  A SYTEMATIC REVIEW


ABSTRACT
Mobile health (mHealth) initiatives have immense potential to revolutionize healthcare service delivery in terms of accessibility, quality, and outcomes in low- and middle-income countries (LMICs). However, the progress of mHealth initiatives in LMICs is often marred by the challenge of "pilotitis," wherein successful pilots do not result in scalable or sustainable mHealth initiatives. This independent study paper is an attempt at conducting an in-depth systematic review of recent literature (2020-2025) to explore the various interrelated factors that affect the adaptability, scalability, and sustainability of mHealth initiatives in LMICs. The overall objective is to explore the various barriers and facilitators that affect the long-term performance and institutionalization of mHealth initiatives. For the systematic review, a desktop systematic review methodology was conducted by searching various prominent databases like PubMed, Scopus, and Web of Science to retrieve relevant peer-reviewed articles and systematic reviews on mHealth initiatives, scalability, and sustainability in LMICs. The results have identified a number of key challenges that can affect the scalability and sustainability of mHealth projects. These include a lack of infrastructure such as a stable electricity supply and a lack of good internet connectivity, the cost of mobile data communication, a lack of digital literacy among healthcare professionals, and a lack of compatibility with existing healthcare information systems. The study thus underscores the need to move beyond technology-focused strategies to health systems strategies in the design and implementation of mHealth interventions. Flexibility in accommodating local contexts has thus been identified as a key factor that influences the sustainability of mHealth interventions. As a result, the study has made several recommendations, including the use of context-sensitive evaluation approaches, such as the HOT-FIT-BR model, in order to move beyond pilot interventions to sustainable mHealth in LMICs.
 




INTRODUCTION
Background of the Study
Mobile health (mHealth) projects help in a great deal in increasing access to health services all over the world. They also improve the quality and outcomes in low and medium income countries (LMICs). mHealth Provides  opportunities to overcome traditional barriers to health care access, such as limited physical infrastructure, shortage of health workers, distance and resource constraints (Sylla et al.,2025).This notwithstanding, many pilot initiatives fail to sustain beyond the pilot phase(“pilotitis”).The critical question is how do we  handle the factors that affect adaptability, scalability and long sustainability.
Adaptability has been defined as the extent to which an intervention can be adapted, modified, or tailored to suit the needs of various contexts and populations while maintaining its essential components" (Booth et al., 2024). However, integrating work flow and workload presents a great challenge (Sedrati et al., 2025). The recent study by Marent et al. (2025) on the implementation of digital health interventions has highlighted the need for adaptability to be a continuous process, not a one-time feature of an intervention, where negotiation between technology developers and health providers in the host country needs to be ongoing to ensure the relevance of the intervention.
Scalability means the deliberate efforts to enhance the scale of health service innovations that have been successfully implemented in pilot or experimental projects to have a greater positive impact on a larger number of people and to promote policy and programme development on a lasting basis (klaik et al., 2022). The Scalability of m-health projects is largely influenced by the penetration of mobile phones in LMICs, as well as the use of low-cost hardware and open-source software to offer rich health care information to a large number of people. There are some challenges to the scalability of m-health projects, such as interoperability, literacy, and “voltage drop” (Mazlan et al., 2020).
Sustainability is defined as the continued use of the intervention components and activities in pursuit of continued desirable health outcomes within the population of interest. Sustainability of mHealth initiatives is promoted by positive perceptions among stakeholders, local ownership, capacity building, cost effectiveness, but it is greatly threatened by inadequate digital infrastructure, insufficient funding, and the need to integrate health into existing health information systems. This is according to Aljaber et al. (2020).
In an analysis of digital health investments by O'Donnell et al. (2025), it is clear that sustainability is not an end-state but rather a continuous process that ensures the continuation of benefits, hence the need to adapt to changing circumstances by diversifying funding. Sustainability of mHealth projects is promoted by factors including perceptions, ownership, capacity building, and cost-effectiveness, although the lack of digital infrastructure, limited funding, and the need for seamless integration with the existing health systems are the major challenges to the sustainability of mHealth projects (Aljaber et al., 2020).
Statement of the Problem.
The third primary Sustainable Development Goal is health and well-being. It seeks to ensure health and well-being for all at all ages by focusing on the reduction of mortality rates such as maternal mortality, child mortality, and disease-related mortality; eradication of epidemics such as AIDS, TB, and malaria; improving mental health; attaining UHC; and ensuring safe medicine and vaccines (WHO 2025) . With the advancement in technology, mHealth projects are helpful in line with what this third SDG goal seeks to accomplish.
Mobile health projects have shown great promise in improving health service access and quality and outcomes in low and medium income countries. Although there have been many successful projects with significant impact in various areas such as maternal, newborn and child health- MNCH and other areas, there are very few projects that have reached national scale and long-term success beyond the funding period. The majority of popular science frameworks have been developed in high-income countries and are not easily applicable to contexts in low and medium income countries. According to reports from the World Health Organization (WHO) and other organizations in 2025, the world is not meeting health and development goals due to financial cuts and slowing down progress. The failure rate of all health projects in the year 2025 was recorded at 40% (WHO 2025; IHME, 2025). Despite the advancement in technology, there are many cases of failure in scaling up and long-term success beyond the pilot period "pilotitis" (Greve et al., 2022). This indicates that even the most ambitious global health initiatives are not meeting their desired objectives. The fact that this gap persists even after several decades indicates a mismatch between the projects and the realities of the resource-constrained LMICs (Akhlaq et al., 2024).
Objectives of the independent study paper.
To undertake a systematic review of the recent literature (2020-2025) on the adaptability, scalability, and sustainability of mHealth (and digital health) interventions in LMICs.

To highlight the barriers and facilitators for the scalability and sustainability of the adopted m-health initiatives in LMICs between 2020 and 2025.

Methodology.
 A desktop systematic review was conducted since there was not a review that was at the same time addressing all the three aspects. For the review, I used the peer-reviewed articles published between 2020-2025 from various databases that addressed the implementation, barriers/facilitators of scale-up, or sustainability of mHealth/digital health in LMICs. I used systematic review of the chosen articles. Key themes were extracted. For the review, there was an important criterion that helped narrow the focus of the area of interest. It had three criteria. First, the studies were conducted in LMICs based on classification by the World Bank. Secondly, the studies focused on mHealth/digital health interventions. This included mobile phone-based digital health platforms and telemedicine. Lastly, the studies were based on the discussion of scale-up, sustainability, and adaptation. I excluded studies that were conducted purely as pilot studies without consideration of scale-up or sustainability. We excluded studies that were purely opinion pieces or commentaries unless they provided structured analysis of scale-up or sustainability. I searched various databases. They include PubMed, Embase, Cumulative Index to Nursing & Allied Health (CINAHL), Scopus, psycINFO, and Web of Science. There is an overlapping definition as mHealth is actually a subset of digital health. With this in mind, we further included digital health interventions that were relevant to LMICs.
Evidence on mHealth Effectiveness and Adoption in LMICs
 Although the main focus of this systematic review was adaptability, scalability, and sustainability, it was necessary to first consider the effectiveness and adoption of the projects. Most of the efforts towards scalability and sustainability were based on the fact that the projects had already been proven to be useful and adopted by the eventual users. Below is a discussion of some of the adopted projects.
Maternal, Newborn and child Health (MNCH)
Recently, a systematic review that examined mHealth interventions from the time of conception up to two years post-delivery in LMICs included 131 studies. The results indicated that mHealth interventions such as SMS reminders to pregnant women to increase attendance to antenatal clinics and the utilization of digital media for scheduling and management were effective in enhancing clinic attendance for antenatal care and the timeliness of immunizations. However, the results for the utilization of mHealth to increase the number of facility deliveries and breastfeeding practices were mixed. (Knop et al., 2024). This indicates that mHealth interventions can influence certain aspects of maternal, newborn, and child health such as attendance to antenatal care and the timeliness of immunizations. However, the results for the utilization of mHealth to increase the number of facility deliveries and breastfeeding practices were mixed. This was further investigated in a qualitative study by Nkosi et al. (2025), which indicated that reminders were effective for discrete tasks such as attending the clinic for antenatal care. However, factors such as the cultural acceptability of facility deliveries cannot be addressed through SMS reminders.
Non-Communicable Diseases and Chronic Conditions (NCDs) and Chronic Conditions.
In the domain of NCDs, a systematic review of mHealth interventions for type 2 diabetes in LMICs conducted in 2022 found that text message-based interventions were the most common. Although there was only a small effect in glycemic control (HbA1c), there were favorable findings in terms of Feasibility Accessibility, Acceptability, and Implementation outcomes, including User Satisfaction and Was Adherence (Mokaya et al., 2022). However, it was also noted that many studies were found not to report according to standardized reporting guidelines, including mobile health evidence reporting and assessment- mERA. There was also no long-term study, as it was noted that it was needed to understand its long-term effectiveness (Ebenso et al., 2025). The evidence is increasing, with recent studies investigating two-way messaging and AI chatbots in diabetes self-management in South Africa and Kenya, indicating early positive findings in terms of engagement, though their long-term impact is yet to be seen (Singh & Pillay, 2024).
Broader Digital Health/mHealth Adoption.
A 2025 scoping review was conducted that was part of a thematic collection on "scale up and sustainability of digital health interventions in LMICs," which summarized various studies in Africa, including Nigeria, Rwanda, Sierra Leone, and South Africa, on digital health interventions beyond MCNH and NCDs, including COVID-19, reproductive health, health insurance, HR, I-based decision support, among others (Ebenso et al., 2025). The various use cases of digital health interventions, while promising for mHealth, have also created issues of interoperability, standardization, and sustainability. The diversity of digital health use cases has led to a situation where health workers have to report multiple times, creating a situation where patient records have not been able to be standardized (Muinga et al., 2024).
Barriers and facilitators to Adaptability, Scalability and Sustainability.
This section puts together major enablers and obstacles across the three dimensions.
Major Barriers
A major barrier identified was infrastructural and technical limitations. Internet connectivity was either not available or not reliable. In the rural or remote settings of LMICs, the cost of data was either high or unstable where available. The infrastructural limitations were compounded by the lack of electricity in the rural settings. Computers were either not available or limited in the lower health facilities. Limited access to the required hardware was another barrier in the lower health facilities. The use of the hybrid system was available for use. The coexistence of the two systems, the paper-based and the digital system, made the use of the digital system only feasible when addition of value was demonstrated; otherwise, the system would be rejected in favor of the paper-based system. Digital literacy was another barrier identified for the three dimensions. The barrier was identified when the tools were not adapted for the local languages (Kaboré et al., 2022)
Another barrier was identified as being caused by the human resource capacity and training. Because of their poor training, the health workers may not have experience in the use of the digital system. The use of the digital system may result in more work as compared to the use of the existing work flow system. When the health workers are overburdened, the adoption of the use of the digital system will be low. A 2024 study focused on the perceptions of health workers in Malawi identified "digital burnout" as a major and often underrated barrier, leading to non-use and counter-productive workarounds with negative effects on data and intervention quality.
Thirdly, some of the barriers could either be caused by organisational or institutional factors. Many mHealth projects are often standalone or vertically implemented such that they are not integrated into the health system work flows. Many projects have also faced the challenge of collapse after the exit of the donor-supported phase. The absence of national digital health strategies or policy support and the absence of ownership by governments are some of the challenges to the sustainability of projects (Jayathissa et al., 2023)
A fourth barrier in the three dimensions was low community engagement or the lack of end-users’ involvement in the design of the interventions. This resulted in the interventions not being tailored or sensitive to the culture or society of the people. This resulted in low acceptability and intake of the interventions (Dutta et al., 2025).

Data privacy and the use of shared data is another barrier. This is where the policies of protecting the data were not well followed.

Most of the frameworks in implementation science, for example, for complex health interventions, were developed in high-income countries and were for LMICs. However, they were not applicable without being adapted and can therefore be misleading. (Mokaya et al., 2022). Most of the studies were based on the short-term effects and not the long-term continuation. This was due to the lack of standardized evaluation of the sustainability of the interventions.
Key enablers of adaptability, scalability and sustainability 
Stakeholder engagement and government commitment was an enabler. This is done by ensuring that there is political will to commit to the national health strategies and have embedded in them the issue of mHealth. Related to this is the issue of ensuring that there are good collaborative networks among the partners and other actors such as the donors and governments. (Sibuyi et al., 2022)

Another enabler is the issue of an appropriate project design that is simple and easy to use. In this case, there is a need to have the interventions designed to match the level of digital literacy among the intended users. The uptake would also be improved if the interventions are designed to have the local or indigenous languages used among the intended users. (Craig et al., 2025). To ensure that the health workers who are supposed to interact with the system do not get overloaded, it is important that the in-built tools in the system are easy to use. This will ensure that the acceptance is not only increased but sustained as little time is spent. New research by Moller et al. (2025) in Uganda on human-centered design has shown that involving health workers in the design of user interfaces from the beginning reduces workload concerns.

Capacity building is also an important factor that can be improved. This is achieved by providing continuous training, supportive supervision, and performance review. This not only provides feedback but also opportunities for retraining, which in turn builds capacity and hence ownership (Asah et al., 2023). It can be achieved by institutionalizing and integrating mHealth initiatives within the existing administrative structure. This would ensure that mHealth initiatives do not appear to be standalone initiatives. While carrying out recurrent budgets, provisions for re-training and monitoring should also be made. This would be a critical process. (Kachimanga et al., 2024)
It would be important to ensure that the evaluation frameworks adopted are context-aware. This can be achieved by adopting evaluation frameworks that have a basis in the realities of a LMIC. To be able to offer structured ways to assess contextual appropriateness, policy compliance, infrastructure readiness, and the community, it would be important to adopt a framework such as the context-aware evaluation framework for digital systems in resource-limited settings. HOT-FIT-BR would be a critical step towards sustainability. (Rahman et al., 2025)












Conclusion
Why most mHealth projects suffer “pilotitis”
This review was, however, in a position to confirm that though there was a lot of promise, as seen in some domains like MNCH, NCD, as well as service delivery, most of these mHealth initiatives suffer from "pilotitis". Despite this, it was also seen in these studies that very few initiatives show success in the domain of scalability and sustainability. There could be many reasons for this. They include technical, organisational, institutional, as well as sociocultural, factors, among many others. Besides this, there is usually a lack of long-term outcomes in evaluation frameworks, as well as research studies, as these only show short-term outcomes, without paying enough importance to long-term outcomes, which show sustainability.
Importance of adaptability and contextual matching.
In LMICs, it is not homogeneous. For each of the units, there is a wide range of their infrastructures, cultures, digital literacy, policy environment, and health system capacity. This is the reason why it is not likely to succeed if it is being imported from high-income countries. For that reason, adaptability is an important factor of success. This is achieved by designing in the local context, involving end-users, and local work flows. Failure to do that results in a struggle in terms of usability, acceptability, and sustainability.
Role of institutionalization, governance and stakeholder engagement
This is mainly dependent on the commitment that is received from governments and health institutions. Some of the key enablers include the integration of mHealth into national health strategies, budgeting, governance, as well as long-term financing. However, collaboration among stakeholders, such as donors, health facilities, and communities, is equally important in enhancing responsibility. Another important factor is capacity building. This is vital in that it ensures that mHealth is not abandoned once the external support is withdrawn.
Need for adapted evaluation Science Frameworks.
This is particularly limited when the science frameworks for application in LMICs are developed from high-income countries. This is due to the fact that many will need to be adapted to reflect critical contextual realities such as infrastructural challenges, governance challenges, and resource challenges. Aware contextual frameworks such as HOT-FIT-BR hold promise, but limited empirical tests exist.
Recommendations for future mHealth research and Implementation.
Following the findings from the systematic review, our own contribution is as follows: First and foremost, we suggest the development of a framework that is participatory and community-driven and is based on the bottom-up approach and is specifically designed for the context of the LMICs. Within this context, the local stakeholders should be engaged in every step of the way from the design and implementation and even the ensuring of the digital health interventions so that they remain culturally appropriate and sustainable and scalable.

In more specific terms, the inputs from the local community, from the health workers, and from the policymakers in that country should be taken into account in every step of the way from the participatory evaluation framework. Additionally, during capacity building activities, there should be guidelines at the community level to empower the stakeholders to monitor and adapt the mHealth projects.
Non-technical staff can help in feedback. This is why the simple, culturally sensitive tools need to be considered. Secondly, during the pilot testing, consideration has to be given to the geographical area that is specifically LMIC general conditions.. Lastly, feedback has to be carried out continuously in order to improve scalability and sustainability. This is because it is in line with the emerging consensus that sustainable digital health is not just about technology transfer but rather a process of collaborative socio-technical transition (Bloomfield et al., 2025).
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